Inventors: Vinegar etal. 
Appl. Ser. No.: 09/841,284 
Atty. Dckl. No,: 5659-06000 

Amendments to the Claims: 

This listing of claims will replace all prior versions and/or listings of claims in the 
application: 

Listine of Claims: 




1-2192. (cancelled) 

2193. (currently amended): A method of treating a coal formation in situ, comprising: 
providing heat from one or more heaters to at least a portion section o f the formation; 
allowing the heat to transfer from one or more of the heaters to a part of the formation 

such that a permeability of at least q portion some of the part of the formation increases to greater 
than about ICX) millidarcy; and 

controlling a pressure wkhm-in at least a majority of the part of the formation, wherein 
the controlled pressure is at least about 2.0 bar absolute. 

2194. (currently amended): The method of claim 2193, wherein the one or more heaters 
comprise at least two heaters, and wherein superposition of heat from at least the two heaters 
pyrolyzcs at least some hydrocarbons wthi«-in_the part of the formation. 

2195. (currently amended): The method of claim 2193, further comprising maintaining a 
temperature wittHft-in_thc part of the formation wrtbta-in a pyrolysis temperature range. 

2 196. (previously presented): The method of claim 2193, wherein at least one of the heaters 
comprises an electrical heater. 

2197. (previously presented): The method of claim 2193, wherein at least one of the heaters 
comprises a surface burner. 
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2198- (previously presented): The method of claim 2193, wherein at least one of the heaters 
comprises a flameless distributed combustor. 

2199. (previously presented): The method of claim 2193, wherein at least one of the heaters 
comprises a natural distributed combustor. 

2200. (cancelled) 

2201 . (previously presented): The method of claim 2193, further comprising controlling the 
heat such that an average heating rate of the part of the formation is less than about 1 °C per day 
in a pyrolysis temperature range. 

2202. (currently amended): The method of claim 2 193, wherein providing heat from one or 
more of the heaters to at least the yertieft -section o f the formation comprises: 

heating a selected volume (V) of the coal formation from one or more of the heaters, 
wherein the formation has an average heat capacity (O, and wherein the heating pyrolyzes at 
least some hydrocarbons with»-iiLthe selected volume of the formation; and 

wherein healing energy/day (Pwr) provided to the selected volume is equal to or less than 
h*V*Cv*pB f wherein pB is formation bulk density, and wherein an average heating rate (/i) of the 
selected volume is about 10 ^C/day. 

2203. (original): The method of claim 2 1 93, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2204. (previously presented): The method of claim 2193, wherein providing heat from one or 
more of the healers increases a thermal conductivity of at least a portion of the part of the 
formation to greater than about 0.5 W/(m Xl), 
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2205. (original): The method of claim 2 1 93, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an API 
gravity of at least about 25^. 

2206. (original): The method of claim 2 193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons arc olefins. 

2207. (original): The method of claim 2193, further comprising producing a mixture from the 
formation* wherein the produced mixture comprises non-condensable hydrocarbons, and wherein 
a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges from about 0.001 
to about 0.15. 

2208. (original): The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is nitrogen. 

2209. (original): The method of claim 21 93, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is oxygen. 

2210. (original): The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is sulfur. 

22 1 1 . (original): The method of claim 2193. further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein about 5 
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% by weight to about 30 % by weight of the condensable hydrocarbons comprise oxygen 
containing compounds, and wherein the oxygen containing compounds comprise phenols. 

2212. (original): The method of claim 2193» further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
greater than about 20 % by weight of the condensable hydrocarbons are aromatic compounds. 

2213. (original): The method of claim 2193. further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 5 % by weight of the condensable hydrocarbons comprises multi-ring aromaiics with 
more than two rings. 

2214. (original): The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 0.3 % by weight of the condensable hydrocarbons arc asphaltenes. 

2215. (original): The method of claim 2193* further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons are cycloalkanes. 

2216. (previously presented); The method of claim 2193, further comprising producing a 
mixture from the formation, wherein the produced mixture comprises a non-condensable 
component, wherein the non-condensable component comprises molecular hydrogen, wherein 
the molecular hydrogen is greater than about 10 % by volume of the non-condensable component 
at 25 and one atmosphere absolute pressure, and wherein the molecular hydrogen is less than 
about 80 % by volume of the non-condensable component at 25 and one atmosphere absolute 
pressure. 
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2217. (original): The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than about 
0.05 % by weight of the produced mixture is ammonia. 

22 1 8. (original): The method of cJaim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises anmionia, and wherein the ammonia is used 
to produce fertilizer. 

2219. (cancelled) 

2220. (currently amended): The method of claim 2193, further comprising controlling 
formation conditions to produce a mixture from the formation, wherein a partial pressure of H2 
wkhffl-in the mixture is greater than about 0.5 bar. 

2221. (currently amended): The method of claim 2220, wherein the partial pressure of H2 
wUhifhin the mixture is measured when the mixture is at a production well. 

2222. (currently amended): The method of claim 2193, further comprising altering a pressure 
wiAifi-in.the formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2223. (original): The method of claim 2193. further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen from the 
mixture into the formation. 

2224. (currently amended): The method of claim 2193, further comprising: 

providing hydrogen (H2) to the heated part to hydrogenate hydrocarbons wkhffi-in the 
part; and 

heating a portion of the part with heat from hydrogcnation. 
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2225. (previously presented): The method of claim 2193. further comprising: 
producing hydrogen (H2) and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a portion 

of the produced hydrogen. 

2226. (previously presented): The method of claim 2 1 93, further comprising increasing a 
permeability of a majority of the part of the formation to greater than about 5 Darcy. 

2227. (previously presented): The method of claim 2193, wherein allowing the heat to transfer 
increases a permeability of a majority of the part of the formation such that the permeability of 
the part is substantially uniform. 

2228. (original): The method of claim 2193, further comprising controlling the heat to yield 
greater than about 60 % by weight of condensable hydrocarbons, as measured by Fischer Assay. 

2229. (previously presented): The method of claim 2193, further comprising producing a 
mixture in a production well, wherein at least about 7 heaters are disposed in the formation for 
each production well. 

2230. (previously presented): The method of claim 21 93, further comprising providing heat 
from three or more heaters to at least a portion of the formation, wherein three or more of the 
heaters are located in the formation in a unit of heaters, and wherein the unit of heaters comprises 
a triangular pattern. 

2231. (previously presented); The method of claim 2193, further comprising providing heat 
from three or more heaters to at least a portion of the formation, wherein three or more of the 
heaters are located in the formation in a unit of heaters, wherein the unit of heaters comprises a 
triangular pattern, and wherein a plurality of the units are repeated over an area of the formation 
to form a repetitive pattern of units. 
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2232. (currently amended): A method of treating a coal formation in situ, comprising: 
providing heat from one or more heaters to at least a pertieR -section o f the formation; 
allowing the heat to transfer from one or more of the heaters to a part of the formation to 

increase a permeability of a majority of at loaot a portion of the part of the formation such that the 
permeability of the majority of the part is substantialiy uniform; and 

controlling the heat such that an average heating rate of the part of the formation is less 
than about 1 **C per day in a pyrolysis temperature range. 

2233. (currently amended): The method of claim 2232, wherein the one or more heaters 
comprise at least two heaters, and wherein superposition of heat from at least the two heaters 
pyrolyzes at least some hydrocarbons wrthkt-in the part of the formation. 

2234. (currently amended): The method of claim 2232, further comprising maintaining a 
temperature withifi-in.lhe part of the formation witbifv-irLa pyrolysis temperature range. 

2235. (previously presented): The method of claim 2232, wherein at least one of the heaters 
comprises an electrical heater. 

2236. (previously presented): The method of claim 2232, wherein at least one of the heaters 
comprises a surface burner. 

2237. (previously presented): The nwithod of claim 2232, wherein at least one of the heaters 
comprises a flameless distributed combustor. 

2238. (previously presented): The method of claim 2232, wherein at least one of the heaters 
comprises a natural distributed combustor. 

2239. (cancelled) 

2240. (cancelled) 
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2241. (currently amended): The method of claim 2232» wherein providing heat from one or 
more of the heaters to at least the tx)rtion s ection o f the formation comprises: 

heating a selected volume (V) of the coal formation from one or more of the heaters, 
wherein the formation has an average heat capacity (C), and wherein the heating pyrolyzes at 
least some hydrocarbons wkhifrin the selected volume of the formation; and 

wherein heating energy/day (Pwr) provided to the selected volume is equal to or less than 
^*V*Cv*/)B. wherein ps is formation bulk density, and wherein an average heating rate (A) of the 
selected volume is about 10 **C/day. 

2242. (original): The method of claim 2232, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2243. (previously presented): The method of claim 2232, wherein providing heat from one or 
more of the healers increases a thermal conductivity of at least a portion of the part of the 
formation to greater than about 0,5 W/(m "XH). 

2244. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an API 
gravity of at least about 25°. 

2245. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons arc olefins. 

2246. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and wherein 
a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges from about 0.001 
to about 0.15. 
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2247. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is nitrogen. 

2248. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is oxygen. 

2249. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 1 % by weight, when calculated on an atomic basis, of the condensable hydrocarbons 
is sulfur. 

2250. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein about 5 
.% by weight to about 30 % by weight of the condensable hydrocarbons comprise oxygen 
containing compounds, and wherein the oxygen containing compounds comprise phenols. 

225 1 . (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
greater than about 20 % by weight of the condensable hydrocarbons are aromatic compounds. 

2252. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 5 % by weight of the condensable hydrocarbons comprises multi-ring aromatics with 
more than two rings. 
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2253. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein less 
than about 0.3 % by weight of the condensable hydrocarbons arc asphaltenes. 

2254. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons are cycloalkanes, 

2255. (previously presented): The method of claim 2232, further comprising producing a 
mixture from the formation, wherein the produced mixture comprises a non-condensable 
component, wherein the non-condensable component comprises molecular hydrogen, wherein 
the molecular hydrogen is greater than about 10 % by volume of the non-condensable component 
at 25 °C and one atmosphere absolute pressure, and wherein the molecular hydrogen is less than 
about 80 % by volume of the non-condensable component at 25 X:^ and one atmosphere absolute 
pressure. 

2256. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than about 
0.05 % by wei^t of the produced mixture is ammonia. 

2257. (original): The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the anmionia is used 
to produce fertilizer. 

2258. (currently amended): The method of claim 2232, further comprising controlling a 
pressure witbifl-in.at least a majority of the part of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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2259. (currently amended): The method of claim 2232, further comprising controlling 
formation conditions to produce a mixture from the formation, wherein a partial pressure of Hz 
wtfetft-in the mixture is greater than about 0.5 bar. 

2260. (currently amended): The method of claim 2232, further comprising producing a mixture 
from the formation, wherein a partial pressure of H2 withm-iiLthe mixture is measured when the 
mixture is at a production well. 

2261. (currently amended): The method of claim 2232, further comprising altering a pressure 
wMnn-inthe formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2262. (original): The method of claim 2232, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen from the 
mixture into the formation. 

2263. (currently amended): The method of claim 2232, further comprising: 

providing hydrogen (H2) to the heated part to hydrogenaie hydrocarbons within-in the 
part; and 

heating a portion of the part with heat from hydrogenation. 

2264. (previously presented): The method of claim 2232, further comprising: 
producing hydrogen (H2) and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a portion 

of the produced hydrogen. 

2265. (previously presented): The method of claim 2232, wherein allowing the heat to transfer 
increases a permeability of a majority of the part of the formation to greater than about 100 
millidarcy. 
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2266. (original): The method of claim 2232, further comprising controlling the heat to yield 
greater than about 60 % by weight of condensable hydrocarbons, as measured by Fischer Assay. 

2267. (previously presented): The method of claim 2232, further comprising producing a 
mixture in a production well, wherein at least about 7 heaters are disposed in the formation for 
each production well. 

2268. (previously presented): The method of claim 2232, further comprising providing heat 
from three or more heaters to at least a portion of the formation, wherein three or more of the 
heaters are located in the formation in a unit of heaters, and wherein the unit of heaters comprises 
a triangular pattern. 

2269. (previously presented): The method of claim 2232, further comprising providing heat 
from three or more heaters to at least a portion of the formation, wherein three or more of the 
heaters are located in the formation in a unit of heaters, wherein the unit of healers comprises a 
triangular pattern, and wherein a plurality of the units are repeated over an area of the formation 
to form a repetitive pattern of units. 

2270-5080. (cancelled) 

508 1 . (currendy amended): A method for treating hydrocarbons in at least a portion section o f a 
coal formation, wherein the BettieB -scction has an average permeability of less than about 10 
millidarcy, comprising: 

providing heat from one or more heaters to the formation; 

allowing the heat to transfer from one or more of the heaters to a part of the formation 
such that heat from one or more of the heaters pyrolyzes at least some hydrocarbons wrthm-in the 
part of the formation, and wherein heat from one or more of the heaters increases the 
permeability of at least a portion of the part of the fonmalion; 

producing a mixture comprising hydrocarlx)ns from the formation; 

monitoring a composition of the produced mixture; and 
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conirolling a pressure in at least a portio n somc of the formation to control the 
composition of the produced mixture* 

5082. (currently amended): Thcmcthodof claim 5081, wherein the one or more healers 
comprise at least two heaters, and wherein superposition of heat from at least the two heaters 
pyrolyzes at least some hydrocarbons wkhffl-in the part of the formation, and wherein 
superposition of heat from at least the two heaters increases the permeability of at least the 
portion of the part of the formation. 

5083. (currently amended): The method of claim 508 1 , further comprising allowing heat to 
transfer from at least one of one or more of the heaters to the part of the formation to create 
thermal fractures in the formation formation, w herein the thermal fractures substantially increase 
the permeability of the part of the formation. 

5084. (previously presented): The method of claim 5181, wherein the heat is provided such that 
an average temperature in the part of the formation ranges from about 270 °C to about 400 °C, 

5085. (previously presented): The method of claim 5081, wherein at least one of the heaters 
comprises an electrical heater located in the formation. 

5086. (previously presented): The method of claim 5081 , wherein at least one of the heaters is 
located in a heater well, and wherein at least one of the heater wells comprises a conduit located 
in the formation, and further comprising heating the conduit by flowing a hot fluid through the 
conduit. 

5087. (currently amended): The method of claim 5081 , wherein at least some of the healers are 
arranged in a triangular pattern. 

5088. (cancelled) 
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5089. (original): The method of claim 5088, wherein the pressure is controlled by a valve 
proxiniate to a location where the mixture is produced. 

5090. (previously presented): The method of claim 5081, wherein the pressure is controlled 
such that pressure proximate to one or more of the heaters is greater than a pressure proximate to 
a location where the fluid is produced. 

5091-5149, (cancelled) 

5150. (currently amended): A method of treating a coal formation in situ, comprising: 
providing heat from one or more heaters to at least a portion section of the formation; 
allowing the heat to transfer from one or more of the heaters to a part of the formation 

such that a permeability of at least a portio ns ome of the part of the formation increases to greater 
than about 100 millidarcy; 

controlling the heat such that an average heating rate of the part of the formation is less 
than about 1 per day in a pyrolysis temperature range; and 

controlling formation conditions to produce a mixture from the formation, wherein a 
partial pressure of H2 withift-in the mixture is greater than about 0.5 bar. 

5151. (currently amended): The method of claim 5 1 50, wherein the one or more heaters 
comprise at least two heaters, and wherein superposition of heat from at least the two heaters 
pyroly/es at least some hydrocarbons wiAm-iiLlhe part of the formation, 

5 1 52. (currently amended): The method of claim 5 1 50, further comprising maintaining a 
temperature v4riHfl-in the part of the formation wrthin-in a pyrolysis temperature range. 

5153. (currently amended); The method of claim 5 1 50. further comprising controlling a 
pressure and a temperature wiihifl-in at least a majority of the part of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a function 
of pressure. 
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5154. (cancelled) 

5155. (previously presented): The method of claim 5 1 50, wherein allowing the heat to transfer 
comprises transferring heat substantially by conduction* 

5156. (previously presented): The method of claim 5150, wherein providing heat from one or 
more of the heaters increases a thermal conductivity of at least a portion of the part of the 
formation to greater than about 0.5 W/(m 

5 1 57. (previously presented): The method of claim 5 1 50, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by 
weight of the condensable hydrocarbons arc olefins. 

5158. (previously presented): The method of claim 5150. wherein the produced mixture 
comprises non-condcnsable hydrocarbons, and wherein a molar ratio of cthene to ethane in the 
non-condcnsabie hydrocarbons ranges from about 0.001 to about 0. 1 5. 

5159. (previously presented): The method of claim 5150. wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is nitrogen. 

5 160. (previously presented): The method of claim 5 1 50, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 

5161. (previously presented): The method of claim 5 150, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 
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5162. (previously presented): The method of claim 5150, wherein the produced mixture 
comprises condensable hydrocarbons, wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

5 1 63. (previously presented): The method of claim 5 1 50, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons arc aromatic compounds. 

5164. (previously presented): The method of claim 5150, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

5165. (previously presented): The method of claim 5150, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltcnes. 

5166. (previously presented): The method of claim 5150, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein about 5 % by weight to about 30 % by weight 
of the condensable hydrocarbons are cycloalkanes. 

5167. (previously presented): The method of claim 5150, wherein the produced mixture 
comprises a non-condensable component, wherein the non-condensable component comprises 
molecular hydrogen, wherein the molecular hydrogen is greater than about 10 % by volume of 
the non-condcnsable component at 25 **C and one atmosphere absolute pressure, and wherein the 
molecular hydrogen is less than about 80 % by volume of the non-condensable component at 25 
^ and one atmosphere absolute pressure. 
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5168. (previously presenied): The method of claim 5 150, wherein the produced mixture 
comprises ammonia, and wherein greater than aboui 0.05 % by weight of the produced mixture is 
ammonia. 

5169. (currently amended): The method of claim 5150, further comprising controlling a 
pressure \¥itbift-in_al least a majority of ttie part of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

5 170. (previously presented): The method of claim 5150, further comprising altering a pressure 
within the formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

5171. (previously presented): The method of claim 5150, further comprising controlling 
formation conditions by recirculating a portion of hydrogen from the mixture into the formation. 

5172. (previously presented): The method of claim 5150, wherein allowing the heat to transfer 
increases a permeability of a majority of the part of the formation such that the permeability of 
the majority of the part is substantially uniform. 

5173. (previously presented): The method of claim 5150, further comprising controlling the 
heat to yield greater than about 60 % by weight of condensable hydrocarbons, as measured by 
Fischer Assay. 

5 174. (previously presented): The method of claim 5 1 50, further comprising producing a 
mixture in a production well, wherein at least about 7 heaters are disposed in the fonnation for 
each production well. 

5 175. (currently amended): A method of treating a coal formation in situ, comprising: 
providing heat from one or more heaters to at least a portion section of the formation; 
allowing the heat to transfer from one or more of the heaters to a part of the formation 
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such that a permeability of at least a poition some of the part of the formation increases to greater 
than about 100 ntillidarcy; 

controlling a pressure AwttHft"in.at least a majority of the part of the formation, wherein 
the controlled pressure is at least about 2.0 bar absolute; and 

producing a mixture from the formation, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges from about 0.001 to about 0.15. 

5176. (cunnentJy amended): The method of claim 5 175, wherein the one or more heaters 
comprise at least two heaters, and wherein superposition of heat from at least the two heaters 
pyrolyzes at least some hydrocarbons wiAm-m_the part of the formation. 

5177. (currently amended): The method of claim 5175, further comprising maintaining a 
temperature w4tf»ft-in the part of the formation wkhw-in a pyrolysis temperature range. 

5 178. (currently amended): The method of claim 5 175, further comprising controlling a 
pressure and a temperature withift-iiLat least a majority of the part of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a function 
of pressure. 

5179. (previously presented): The method of claim 5 175, further comprising controlling the 
heal such that an average heating rate of the part of the formation is less than about 1 per day 
in a pyrolysis temperature range. 

5180. (previously presented): The method of claim 5175, wherein allowing the heat to transfer 
comprises transferring heat substantially by conduction, 

5181. (previously presented): The method of claim 5 175, wherein providing heat from one or 
more of the heaters increases a thermal conductivity of at least a portion of the part of the 
formation to ^ater than about 0,5 W/(m °C). 
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5182. (previously presented): The method of claim 5175, whereiTi the produced mixture 
comprises condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by 
weight or the condensable hydrocarbons are olefins. 

5183. (previously presented): The method of claim 5175, wherein the produced mixture 
comprises condensable hydrocarl)ons, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is nitrogen. 

5184. (previously presented): The method of claim 5175, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about i % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 

5185. (previously presented): The method of claim 5175, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 

51 86. (previously presented): The method of claim 5 175, wherein the produced mixture 
comprises condensable hydrocarbons, wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

5 1 87. (previously presented): The method of claim 5 1 75, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

5 1 88. (previously presented); The method of claim 5 175, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein less than about 5 % by weight of ttie 
condensable hydrocarbons comprises multi-ring aromatics with more Chan two rings. 
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5 189. (previously presented): The method of claim 5 175, wherein the produced mixture 
comprises condensable hydrocarbons* and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphalicncs. 

5 190. (previously presented): The method of claim 5 175, wherein the produced mixture 
comprises condensable hydrocarbons, and wherein about 5 % by weight to about 30 % by weight 
of the condensable hydrocarbons are cycloalkancs, 

5191. (previously presented): The method of claim 5175, wherein the produced mi xture 
comprises a non-condensable component, wherein the non-condensable component comprises 
molecular hydrogen, wherein the molecular hydrogen is greater than about 10 % by volume of 
the non-condensable component at 25 XI and one atmosphere absolute pressure, and wherein the 
molecular hydrogen is less than about 80 % by volume of the non-condensable component at 25 
"C and one atmosphere absolute pressure. 

5 192. (previously presented): The method of claim 5 175, wherein the produced mixture 
comprises ammonia, and wherein greater than about 0.05 % by weight of the produced mixture is 
ammonia. 

5193. (cancelled) 

I y 5194. (currently amended): The method of claim 5175, further comprising controlling 

formation conditions to produce a mixture from the formation, wherein a partial pressure of H2 
wrthtfl-in the mixture is greater than about 0.5 bar. 

5 1 95. (currently amended) : The method of claim 5 1 75, further comprising altering a pressure 
witbifl-irLthe formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

5 196. (previously presented): The method of claim 5 175, wherein allowing the heat to transfer 
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increases a permeability of a majority of the part of the formation such that the permeability of 
the majority of the part is substantially uniform, 

5197. (previously presented): The method of claim 5175, further comprising controlling the 
heat to yield greater than about 60 % by weight of condensable hydrocarbons, as measured by 
Fischer Assay. 

5 198. (previously presented): The method of claim 5 175. further comprising producing a 
mixture in a production well, wherein at least about 7 heaters are disposed in the formation for 
each production well. 

5199. (previously presented): The method of claim 2229, wherein at least about 20 heaters are 
disposed in the formation for each production well. 

5200. (previously presented): The method of claim 2267, wherein at least about 20 heaters are 
disposed in the formation for each production wcil. 

5201 . (previously presented): The method of claim 2193, wherein the part of the formation 
comprises a selected section. 

5202. (previously presented): The method of claim 2193, wherein a pyrolysis zone is 
established in the part of the formation. 

5203. (previously presented): The method of claim 2193, wherein a pyrolysis zone is 
established in the part of the formation proximate to and/or surrounding at least one of the 
heaters. 

5204. (previously presented): The method of claim 2193. wherein at least one of the heaters is 
disposed in an open wellbore. 
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5205. (previously presented): The method of claim 2232, wherein the part of the formation 
comprises a selected section. 

5206. (previously presented): The method of claim 2232, wherein a pyrolysis zone is 
established in the part of the formation. 

5207. (previously presented): The method of claim 2232, wherein a pyrolysis zone is 
established in the part of the formation proximate to and/or surrounding at least one of the 
heaters. 

5208. (previously presented): The method of claim 2232, wherein at least one of the heaters is 
disposed in an open wellbore. 

5209. (previously presented): The method of claim 5081, wherein the part of the formation 
comprises a selected section. 

5210. (previously presented): The method of claim 5081 , wherein a pyrolysis zone is 
established in the part of the formation. 

521 1. (previously presented): The method of claim 5081, wherein a pyrolysis zone is 
established in the part of the formation proximate to and/or surrounding at least one of the 
healers. 

52 1 2. (previously presented): The method of claim 508 1 , wherein at least one of the heaters is 
disposed in an open wellbore. 

5213. (previously presented): The method of claim 5174, wherein at least about 20 heaters are 
disposed in the formation for each production well. 
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5214. (previously presented): The method of claim 5 150, wherein the part of the formation 
comprises a selected section. 

5215. (previously presented): The method of claim 5 150, wherein a pyrolysis zone is 
established in the part of the formation. 

5216. (previously presented); The method of claim 5 150, wherein a pyrolysis zone is 
established in the part of the formation proximate to and/or surrounding at least one of the 
heaters. 

5217. (previously presented): The method of claim 5150, wherein at least one of the heaters is 
disposed in an open wcllbore. 

5218. (previously presented): The method of claim 5198, wherein at least about 20 heaters are 
disposed in the formation for each production well. 

5219. (previously presented): The method of claim 5175, wherein the part of the formation 
comprises a selected section. 

5220. (previously presented): The method of claim 5175, wherein a pyrolysis zone is 
established in the part of the formation. 

5221 . (previously presented): The method of claim 5175, wherein a pyrolysis zone is 
established in the part of the formation proximate to and/or surrounding at least one of the 
heaters. 

5222. (previously presented): The method of claim 5175, wherein at least one of the heaters is 
disposed in an open wcllbore. 
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5223. (currently amended): The method of claim 2193, further comprising providing hydrogen 
(H2) to the heated part of the formation to hydrogenate hydrocarbons M4thiB-in_the part. 

5224. (currently amended): The method of claim 2232, further comprising providing hydrogen 
(H2) to the heated part of the formation to hydrogenate hydrocarbons wtthm-ilLthe part. 

5225. (currently amended): The method of claim 5081 , further comprising providing hydrogen 
(H2) to the heated part of the formation to hydrogenate hydrocarbons wthm-in^the part. 

5226. (currendy amended): The method of claim 5 1 50, further comprising providing hydrogen 
(H2) to the heated part of the formation to hydrogenate hydrocarbons wkhtft-in the part. 

5227. (currently amended): The method of claim 5 175, further comprising providing hydrogen 
(H2) to the heated part of the formation to hydrogenate hydrocarbons wi<hift-in the part. 
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